incontinence Wesnes Urinary incontinence during pregnancy 2
Introduction
Urinary incontinence is a common condition among women. [1] [2] [3] [4] The prevalence of urinary incontinence has previously been documented to be high both during and after pregnancy, [5] [6] [7] and childbearing is an established risk factor for urinary incontinence among young and middle-aged women. 4, 8, 9 However, incidence and prevalence estimates of incontinence vary widely. 10 Only a few population based studies have investigated prevalence of urinary incontinence during pregnancy by type and severity. 6 Also, data are scarce on risk factors for incontinence in pregnancy.
The Norwegian Mother and Child Cohort Study (MoBa) is a large population-based study starting in pregnancy with several years of follow-up, aiming at investigating health issues among both mothers and children. 11 The objective of the present substudy was to estimate the prevalence and cumulative incidence of any incontinence as well as different types of incontinence and severity indicators. We also investigated how common risk factors for urinary incontinence in the non-pregnant state, such as age, body mass index and parity, were interacting with urinary incontinence during pregnancy.
Materials and Methods
The data collection was conducted as part of the Norwegian Mother and Child Cohort
Study at the Norwegian Institute of Public Health. 11 The aim of that study was to investigate specific etiological hypotheses by investigating the associations between exposures and diseases. In the case of urinary incontinence, data about the natural course was obtained during and after the pregnancy.
There are approximately 55,000 births annually in Norway. The target population for MoBa, starting in 1999, consisted of all pregnant women in Norway who could read and write Norwegian, aiming at a sample size of 100,000 women. All hospitals and maternity units with more than 100 births annually, altogether 52 units participate in the study.
MoBa invited all pregnant women in Norway to participate in the study two weeks before the routine pregnancy ultrasound examination, which usually takes place in week 17. The pregnant women received a postal invitation containing an information folder, Questionnaire 1 and 2, a questionnaire for the child's father and an informed consent form as they were summoned for routine ultrasound examination. The study was comprehensive, obtaining data by questionnaires of 14-18 pages length at six time points from week 15 in pregnancy to seven years after birth. MoBa asked the women about current leakage and leakage before pregnancy. They were asked to report their leakage as occurring when "coughing/laughing/ sneezing", when "running/jumping" and/or if they had "leakage accompanied by a strong urge to void".
Answer alternatives were "yes" or "no". Questions regarding urinary incontinence before and during pregnancy were answered by 96.9% and 97.0%, respectively. We defined the incontinent group in this material by including everyone answering "yes" on the entry questions regarding urinary incontinence before or during pregnancy (n=10,520 and n=24,229, respectively). Those who, despite answering "no" but still answered confirmatively about frequency and amount before or during pregnancy, were defined as incontinent (n = 493 and n = 24, respectively). Additionally, those who failed to answer the entry question, but still answered confirmatively regarding frequency or volume before or during pregnancy were also defined as incontinent (n = 281 and n = 84, respectively).
Women confirming loss of urine in association with coughing, laughing, sneezing, running or jumping before or during pregnancy were defined as having a stress component of urinary incontinence. Women with urgency accompanying loss of urine were defined as having a component of urge urinary incontinence. We use the term 'stress urinary incontinence' (SUI) for women who had a stress component only, while 'urge urinary incontinence' (UUI) denotes women who had an urge component only.
Women who had symptoms of both components are referred to as having mixed urinary incontinence (MUI), according to standardized terminology of lower urinary tract symptoms.
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Incontinent women were asked about frequency and volume of leakage. Frequency had four answer categories: "1-4 times pr month", "1-6 times pr week", "Once a day" or "More than once a day". We merged the two last frequency groups into "Once or more a day" in the analyses. There were two categories for amount of leakage: "Droplets" or "Larger amounts". Among the women reporting incontinence before pregnancy, the response rates on frequency and amount were 95% and 91%, respectively. The corresponding response rates for women reporting incontinence during pregnancy were 94% and 83%, respectively.
We defined cumulative incidence of incontinence as stress, urge, mixed, or any incontinence developed during pregnancy among women who were continent before pregnancy. Prevalence was based on the number of women with urinary incontinence divided by the total number of women participating in this substudy. The sum of cumulative incidence will hence not be the same as the increase in prevalence.
Age was self reported. Based on the prevalence curve, we categorized age into four age We used Chi-squared tests when comparing different types of urinary incontinence with regard to severity and frequency. Confounding was evaluated and adjusted for by multiple logistic regression analyses. We treated independent variables as categorical.
Data are presented as mean proportions or odds ratio (OR) with 95% confidence intervals (CI). We accepted statistical significance at the 5% level (P<0.05). We used the statistical software package SPSS 13.0 for Windows (SPSS Inc., Chicago, IL) for all data analyses.
Results
The mean age at the time of filling in Questionnaire 3 was 29.5 years (range 14-47). The mean number of deliveries before the present pregnancy was 0.8 (range 0-10). The mean pre-pregnancy BMI was 24.1 kg/m 2 (range 13 -59). Other demographic information has been described in detail elsewhere.
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Urinary incontinence before pregnancy and 396 (0.9%) ( Table 2 ).
The prevalence of incontinence increased with age ( Table 3) . As many as 3,083 (15.4%) nulliparous women reported incontinence before pregnancy. However, the prevalence was significantly higher among parous women as 4662 (33%) primiparous women and 3549 (40%) multiparous women reported incontinence. The prevalence also increased with increasing BMI (Table 3) . Adjusted analyses showed an attenuated association between age and incontinence as compared to unadjusted analyses, while corresponding results for BMI and parity essentially remained the same (Table 3) .
Urinary incontinence during pregnancy
Urinary incontinence was reported by 25,121 (58.1%) women during pregnancy ( Weekly leakage or more was reported by 9,373 (21.7%) in association with coughing/laughing, by 2,839 (6.5%) in association with running/jumping, and by 3,228 (7.5%) who had symptoms associated with urgency ( Table 2 ). During pregnancy, leakage of droplets was much more common than leakage of larger amounts regardless of triggering situation, with 2,140 (4.9%), 966 (2.2%) and 919 (2.1%) leaking "larger amounts", respectively.
The prevalence of incontinence in pregnancy increased with increasing parity, BMI and age (Table 3) . Among nulliparous women 9,586 (48.0%) were incontinent during pregnancy; still, the prevalence was significantly higher among parous women (66.6%).
Adjusted analyses resulted in only minor reduction in ORs for all variables in the model.
Comparison of results before and during pregnancy
When comparing urinary incontinence before and during pregnancy in Table 1 , the increase in prevalence is twofold for SUI and threefold for MUI (Table 1) . "Coughing, laughing or sneezing" was the situation most strongly associated with an increase of prevalence of urinary incontinence during pregnancy. Table 2 shows that the increase in prevalence of symptoms during pregnancy was predominantly due to slight symptoms (Frequency "1-4 times a month" or "1 -6 times a week" and "Droplets" for amounts).
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Even though the absolute figures for urinary incontinence were much higher in pregnancy, the relative associations between incontinence and age or BMI were similar before and during pregnancy. The association between incontinence and parity, however, was weaker in pregnancy than before, and especially so for women of parity 2 or more (Table 3 ). However, parity still remained a strong risk factor for urinary incontinence in pregnancy.
Discussion
In this large population of pregnant women, the prevalence of any incontinence was doubled compared to the prevalence before pregnancy. The increase was due to the stress incontinence component, thus increasing SUI and MUI. Symptoms tended to be mild both before and during pregnancy. Parity was a strong risk factor among non-pregnant women, less so among pregnant women, whereas age and BMI were weak risk factors in this population of young women.
A major strength of this study was the size of the observational cohort. We did not come across any study this large concerning incontinence during pregnancy when searching PubMed (English language; adolescent, adult, middle aged; search term: "urinary incontinence" and "pregnancy"). Narrow confidence intervals strengthened the precision of the results.
MoBa invited all pregnant women in Norway to participate, underscoring that the target population of MoBa was a population-based and non-selected sample. The response rate was 45%. The study population may not be representative of pregnant women during the investigated time period in every respect. There were, however, only minor differences between the MoBa participants and their births compared to the total number of births in the same period concerning distribution of demographic variables. 11 Even though the study population was representative of Norwegian pregnant women in many aspects, it is possible that there was a socioeconomic gradient that influenced prevalence estimates, as women in lower socioeconomic classes were underrepresented. The main selection was related to the rate of recruitment. Risk factors such as age, BMI and parity may be distributed differently in low income pregnant women. This may have introduced a bias, most probably towards a lower prevalence than in the total population. On the other hand, there is no reason to believe that there was a selection bias on the basis of incontinence status, since the MoBa was a survey covering many topics, and urinary incontinence questions only being a minor issue. We believe that effect estimates for the risk factors investigated in this study were not affected by a significant selection bias.
Our estimate of prevalence before pregnancy stems from a pregnant population, and this may introduce a bias, based on awareness, towards a higher prevalence. As mentioned, selection bias due to disease status is unlikely to occur. Additionally, large cohort studies there is a large recall bias resulting in higher prevalence of urinary incontinence.
Prevalence of incontinence during pregnancy also varies widely in previous studies, with figures ranging from 4 -53% among nulliparous women, and from 14 -84% among parous women. 7, 8, 14, [16] [17] [18] Our prevalence estimate of 58.1% of incontinence during pregnancy distributed unevenly on three types of urinary incontinence was based on real time report of symptoms in a large, unselected population, similar to figures reported in other prospective studies of pregnant women. 6, 19, 20 Epidemiologic data are scarce on cumulative incidence of urinary incontinence during pregnancy. We reported a cumulative incidence of 45% of any incontinence, which is higher than earlier reported (12% and 16.7%). 14, 21 However, both studies were based on recall data, which may have influenced the estimate. The increase of incontinence in pregnancy was mostly due to increased prevalence of SUI and MUI. This is in line with findings in previous studies that have investigated impact of pregnancy on type of incontinence. 18, 22, 23 Several studies on incontinence during pregnancy have reported data on stress incontinence only, with estimates between 9 -85% 7, 16, 22, 24, 25 The different prevalence estimates could partly be explained by use of questionnaires at different time points during pregnancy, by retrospective/prospective design and by use of subjective/objective measurements. Our estimate of 32.3% was in the middle of the published range. Pregnant women were less likely to run and jump, which may explain why the prevalence of incontinence in such situations increased only moderately during pregnancy. We used a low severity threshold to include incontinent women. Our urinary incontinence definition was based on terminology from the International Continence Society.
Although the questionnaire itself was not specifically validated, the questionnaire used the answer options "Droplets" or "Larger amounts" to measure amount of leakage. In
Norwegian, the common understanding of these answering alternatives would be close to the phrasing in the validated Sandvik's Severity Index. 26 Few previous studies have looked into changes in severity of symptoms as a result of pregnancy. Women in our study generally reported mild symptoms, both before and during pregnancy. This finding is in line with results from other studies. 6, 8, 19, 24 This implies that incontinence in pregnancy should not be regarded as a major problem as such. However, a recent study suggests that incontinence in pregnancy may be a risk for incontinence later in life. 27 Age, parity and BMI are three main risk factors for incontinence in younger women. 4, 6, 7, 13-15, 17, 28 In the present study, adjusted analyses showed that parity was the strongest risk factor for urinary incontinence among both non-pregnant and pregnant women, with OR around two for parous women. This is in line with other studies. 19, 25, 29 Some authors have found a certain threshold for the number of deliveries as risk factor for incontinence. 15, 30 Our findings support that the first delivery has the strongest impact on urinary incontinence before a new pregnancy, but subsequent deliveries also add to the risk for incontinence. However, the association with parity was less strong among pregnant women, indicating that pregnancy itself becomes a more important risk factor for incontinence when pregnant.
Studies have shown that having incontinence before pregnancy is a significant risk factor of incontinence during pregnancy. 6, 14 It was not surprising that women, who were incontinent at the start of pregnancy, did not get better in pregnancy. However, women who had been incontinent previously, but were continent at the start of pregnancy, represent an interesting group. It is not clear from previous studies if this group was at increased risk of incontinence during pregnancy. Our data did not allow us to distinguish between these two groups of women with incontinence in this situation.
In conclusion, this large study of pregnant women confirmed that incontinence in pregnancy is highly prevalent. The increase of prevalence compared to the non-pregnant state was mainly due to stress and mixed incontinence. Generally, pregnant women had mild symptoms. In pregnancy, parity was less strongly associated with incontinence compared to the prepregnancy state, probably because pregnancy becomes a strong risk factor in itself. The risk of longstanding and progressively more severe incontinence among women who were incontinent during pregnancy, should be investigated in further studies. 
